Objectives-To describe unmet care demands as perceived by stroke patients and to identify sociodemographic and health characteristics associated with these unmet demands to investigate the appropriateness of health care. Setting-Sample of patients who participated in a multicentre study (23 hospitals) on quality of care in the Netherlands. Patients-Non-institutionalised patients who had been admitted to hospital because of stroke. Patients were interviewed six months (n=382) and five years (n=224) after stroke. Design-Six months after stroke data were collected on: (a) sociodemographic characteristics in terms of age, sex, living arrangement, educational level, and regional level of urbanisation; (b) health characteristics in terms of cognitive function, disability, emotional distress, and general health perception; (c) utilisation of professional care; and (d) unmet care demands as perceived by patients. Data on utilisation of care and unmet demands were also collected five years after stroke. Data were collected from June 1991 until December 1996. Results-The percentage of unmet care demands was highest at six months after stroke (n=120, 31%). Multiple logistic regression analyses showed that disabled patients were more likely to be unmet demanders for therapy, (I)ADL care and aids (range odds ratio (OR)=3.5 to 7.9) than to be no demanders, whereas emotionally distressed patients were more likely to be unmet demanders for psychosocial support (OR=3.8). When comparing unmet demanders with care users only for (instrumental) activities of daily living (I)ADL care diVerences were found: men (OR=3.8), disabled patients (OR=3.0), and emotionally distressed patients (OR=6.5) were more likely to be users. Conclusions-Patients who perceived an unmet care demand do appear genuinely to have an unmet care need as supported by assessment of their health status: (a) types of unmet care demands correspond with types of health problems and (b) unmet demanders were in general unhealthier than no demanders and more comparable with care users for health characteristics. Implications-To improve an equitable distribution of healthcare services, guidelines for indicating and allocating health care have to be developed and should be based on scientific evidence and consensus meetings including professionals' and patients' perspectives.
Stroke, one of the most disabling chronic diseases in the Western community, often causes long term dependency on a wide variety of healthcare services. [1] [2] [3] [4] Information about patients' healthcare needs is indispensable for the provision of adequate support and care. 5 6 The present study is a further elaboration of Dutch research on the equity of access to health care among stroke patients. 7 Equity has been defined in terms of Andersen's "behavioural model of health services use". 8 Andersen's model maintains that use of health services depends on three groups of factors: predisposing, enabling, and need factors. Predisposing factors refer to the patient's predisposition to use services, and includes demographic variables (for example, age and sex), social structure or status (for example, education and occupation), and health beliefs-that is, attitudes, values, and knowledge that patients have about health and health services. Enabling factors include community and personal factors which enable or impede use of services (for example, living arrangements and regional level of urbanisation). The third group of factors-need factors-refer to conditions that determine the need for care. Measures of functional health status (for example, cognitive functioning and disability) and patient's perception of health are both considered to be need factors. According to Andersen's model, equity is present if utilisation of care is primarily determined by need factors or sociodemographic factors. Inequity Quality in Health Care 1999; 8:30-35 is present if care is mainly explained by predisposing and enabling factors. 8 In our previous study, we showed that care users were more impaired in functional health than those who did not receive healthcare facilities. 7 It was concluded that equity in access to stroke care was supported by the findings. However, because the non-care users also included a group of patients who perceived unmet demands for health care, it was stated that some inequity may not have been identified.
In this study, we have specifically focused on unmet care demands to identify deficits in health care. Six months after stroke we studied diVerences in sociodemographic and health characteristics among the following three groups of patients: (1) non-care users who do not have care demands (no demanders); (2) non-care users who feel that their care needs are unmet (unmet demanders); and (3) patients who use professional health care (care users). According to Andersen's model, we hypothesised that healthcare services are inequitably distributed if care demanders have more impaired functional health (and therefore have a greater need for health care) than no demanders, or if unmet demanders are comparable with care users in terms of their health characteristics. Furthermore, we analysed changes in unmet care demands by reassessing the cohort at five years after stroke.
Patients and methods

STUDY GROUP
The study group consisted of noninstitutionalised patients who had been admitted to hospital because of acute stroke. The patients were the survivors of an original cohort of 760 consecutively admitted stroke patients who participated in a study on quality of care in 23 hospitals in the Netherlands.
DATA COLLECTION
Six months (n=382) and five years (n=224) after stroke the patients were interviewed by trained research assistants with the aid of a semistructured questionnaire. In cases where patients suVered from serious communication impairments because of cognitive, speech, or language disorders, their proxies (mostly their partners) were interviewed. Data collection was from June 1991 to December 1996 and was approved by the medical ethics committees of the participating centres. Informed consent was given by all patients.
MEASURES
Six months after stroke data were collected on: (a) sociodemographic characteristics for age, sex, living arrangements, educational level, and regional level of urbanisation; (b) health characteristics for cognitive functioning, disability, emotional distress, and general health perception; (c) utilisation of professional health care; and (d) unmet care demands as perceived by patients. Data on utilisation of care and perceived unmet care demands were also analysed five years after stroke.
Health characteristics
Cognitive functioning was measured with the mini mental state examination, 9 and a general level of disability was assessed with the modified Rankin scale. 10 11 Emotional distress was measured with the emotional behaviour subscale of the sickness impact profile, 12 and general health perception was assessed with a one item question ("How would you rate your present health?").
Utilisation of professional health care
Utilisation of care was assessed for various types of regular professional healthcare services. For each type of care patients were asked "Do you receive care from ...?". To enhance the reliability of data collection, a definition and an example of each care service were included in (6) 88 (24) *Because of missing values n does not reach the total population of 382 patients. †Aggregation of the specific care services.
the questionnaire. For brevity we aggregated professional care into four categories: (a) therapy (physical therapy, occupational therapy, and speech therapy); (b) care services that support (instrumental) activities of daily living ((I)ADL care) (day care, nursing care, and home help); (c) psychosocial support (social care, mental care, sociocultural care (for example, organised social activities with other elderly people or excursions), and support from fellow patients); and (d) aids (adaption of home, non-body and body adapted aids (for example, crutch, cane, or wheelchair), as well as aids to promote outdoor mobility (for example, financial compensation for taxi rides).
Unmet care demands as perceived by patients
Unmet care demands as perceived by patients were assessed for each of the aforementioned types of professional care services. For each type of care, patients were asked "Do you wish to receive care from ...?". In the analyses, perceived unmet care demands were, as with utilisation of care services, aggregated into four categories: unmet demands for therapy, (I)ADL care, psychosocial support, and aids. Furthermore, patients were categorised into: (1) non-care users who do not have care demands (no demanders); (2) non-care users who perceive unmet care demands (unmet demanders); and (3) patients who use professional health care (care users). For example, if a patient perceived an unmet demand for physical therapy but received occupational therapy, this patient was categorised as using therapy (and not as having unmet demands for therapy).
STATISTICAL ANALYSIS
To identify diVerences in sociodemographic and health characteristics between no demanders and unmet demanders, and between unmet demanders and care users, 2 tests were performed. Additionally, the independent im- pact of sociodemographic and health characteristics on (a) perceived unmet demands and (b) care use was assessed with multiple logistic regressions for each of the four aggregated care services. Age, sex, and the significant sociodemographic and health characteristics (p < 0.10) as identified from the univariate analysis were forced into the regression models. The eVect sizes were expressed as odds ratios (ORs) (calculated as the antilogarithm of the regression coeYcients of the logistic regression model) with 95% confidence intervals (95% CIs). The OR approximates how much more likely (or unlikely) perceived unmet care demands or use of care is reported in patients with the characteristic of interest compared with patients without that characteristic. The analyses were done with SPSS/PC+ Statistics 7.5.2 (SPSS Inc, Illinois, USA).
Results
CHARACTERISTICS OF THE STUDY GROUP
The original cohort consisted of 760 stroke patients who had been admitted to hospital because of stroke. Six months after stroke, data on utilisation of care and perceived unmet care demands were collected in 382 noninstitutionalised patients (258 patients died after stroke; 103 patients were institutionalised; and 17 patients declined to participate). Of the 382 non-institutionalised patients, 46 patients (12%) were not communicative because of cognitive, speech, or language disorders. In these cases, proxies (mostly their partners) were interviewed. Five years after stroke, data were collected in 224 non-institutionalised patients (471 patients died after stroke; 26 patients were institutionalised; and 39 patients were lost to follow up). For 27 patients (12%) with communication problems, proxies were interviewed. Table 1 describes the sociodemographic and health characteristics of the study group at six months after stroke. Median age was 69 years (range 20-95), 217 (57%) were men, and 328 patients (86%) lived independently, of whom 236 (72%) lived with a partner. Almost half of the patients (48%) were severely disabled. To avoid unacceptably lengthy interviews and in cases were proxies were interviewed, we did not measure cognitive function (n=69, 18%). In 42 patients (11%) emotional distress could not be assessed, and 66 patients (17%) were not able to score the one item question on perceived health, mainly due to cognitive problems or aphasia. Table 2 presents the frequency distribution of no demanders, unmet demanders, and care users at six months after stroke. Of all 382 patients, 120 patients (31%) perceived at least one unmet care demand; 45 of them perceived an unmet demand for two or more types of care. The number of unmet demands was highest for physical therapy (n=30, 8%) and lowest (no demands) for nursing care. On the aggregated level, 30 patients (8%) perceived an unmet demand in at least one subservice of therapy (and did not use one of the subservices of therapy), 19 patients (5%) reported unmet demands for (I)ADL care, 31 patients (8%) perceived unmet demands for psychosocial support, and 17 patients (5%) reported an unmet demand for aids. Compared with the percentage of unmet demanders, the amount of care use was considerably higher (see also reference 7 for more detail on use of care).
NO DEMANDERS, UNMET DEMANDERS, AND CARE
USERS
EXPLANATORY FACTORS OF UNMET CARE
DEMANDS AND USE OF CARE Table 3 shows diVerences in sociodemographic and health characteristics between no demanders and unmet demanders on one side, and between unmet demanders and care users on the other. For all types of care, unmet demanders diVered from no demanders for sociodemographic and health characteristics. With respect to sociodemographic diVerences, we particularly (p < 0.01) observed that unmet demanders for (I)ADL care lived more often alone as compared with patients without such demands (53% v 15%). Considering health characteristics, unmet demanders for therapy and aids were more frequently disabled or showed higher frequencies of dementia, whereas unmet demanders for psychosocial support more frequently reported emotional distress.
Comparison of unmet demanders and care users revealed less pronounced diVerences in sociodemographic and health characteristics. Table 4 presents the results of logistic regression analysis. Looking at sociodemographic characteristics, patients who lived alone were more likely to be unmet demanders for (I)ADL care (OR=8.4) and psychosocial support (OR=2.5) than to be no demanders, whereas older patients were more likely to be unmet demanders for psychosocial support (OR=0.2). With regard to health characteristics, disabled patients were more likely to be unmet demanders for therapy, (I)ADL care, as well as aids (range ORs=3.5 to 7.9), whereas emotionally distressed patients were more likely to be unmet demanders for psychosocial support (OR=3.8) than to be no demanders.
When comparing unmet demanders with care users, statistically significant diVerences were found only for (I)ADL care. Men (OR=3.8), disabled patients (OR=3.0), and emotionally distressed patients (OR=6.5) were more likely to receive (I)ADL care than be an unmet demander for this type of care.
UNMET CARE DEMANDS FIVE YEARS AFTER
STROKE
Of the 224 non-institutionalised patients who survived until five years after stroke, 44 (20%) perceived at least one unmet care demand after five years. The number of unmet demands was highest for home help (n=27, 12%) and lowest for sociocultural care (n=2, 1%) and day care (n=2, 1%). Most of the 44 patients who perceived unmet care demands after five years did not perceive unmet demands at six months after stroke: 18 were no demanders, nine were care users, and 17 were unmet care demanders. Reassessment at five years after stroke of patients who perceived unmet demands at six months (n=120), revealed that 72 of them (60%) survived, of whom 17 again perceived unmet demands, 15 used care, and 40 perceived no demands (more detailed information on the unmet care demands at five years after stroke is available on request).
Discussion
Six months after stroke, 120 patients (31%) perceived at least one unmet care demand, while 288 patients (75%) received care. 7 This high percentage of unmet care demanders suggest that the provision of health care is inadequate.
According to Andersen's model, we hypothesised that provision of care is inequitably distributed if unmet demanders have more impaired functional health than no demanders, or if unmet demanders are comparable with care users for their health characteristics. Our results showed that compared with no demanders, unmet demanders for therapy, (I)ADL care, and aids were more likely to be disabled, whereas unmet demanders for psychosocial support were more likely to report emotional distress. No statistical diVerences in health characteristics could be shown between care users and unmet demanders for therapy, psychosocial support, and aids. Patients who received (I)ADL care, however, were more likely to report disabilities and emotional distress than unmet demanders. Our findings indicate the relevance of unmet care demands as perceived by patients. Patients who perceived an unmet care demand do appear genuinely to have an unmet care need as supported by assessment of their health status: types of unmet care demands correspond with types of health problems, and unmet demanders were in general unhealthier than no demanders, and more comparable with care users in terms of health characteristics.
Some caution is, however, needed in interpreting the results. Firstly, we only studied professional care. Although professional care for patients with stroke is comprehensive, many patients are cared for by relatives. 13 It has been shown that the presence of an informal caregiver reduced the probability of receiving professional home care, 14 and perceiving unmet care demands. 15 In our sample 28% lived alone, and living alone was an important determinant of perceiving unmet demands for (I)ADL care and psychosocial support. Secondly, the low number of unmet demanders may have induced a lack of power in the analyses. Consequently, we may not have been able to detect potentially small, albeit clinically important, diVerences between unmet care demanders and care users. Thirdly, because the logistic regression analyses involved a fairly large number of potential explanatory variables, multiple outcome measures, and multiple subgroups, some of the findings might be significant just by chance due to multiple testing.
Six months after stroke, a third of all patients perceived at least one unmet care demand, whereas after five years a fifth perceived unmet demands. The amount of unmet care demands found in studies among various patient populations, such as patients with dementia, 16 rheumatoid arthritis, 17 HIV disease, 18 cancer, 19 and the chronically disabled elderly, 15 20 ranged from 18 to 40%. Although comparison of findings across these studies is hampered by diVering definitions of unmet care demands and methodological diVerences, the prevalence estimates of patients who perceive unmet care demands seem to be relatively high and may raise concerns.
Some authors have criticised this concern and stated that patients' demands for health care are often unreasonable. 5 21-23 Our finding, however, that unmet demanders are in general unhealthier than no demanders, and more comparable for health with care users, however, does not support this statement. The appropriateness of the management of stroke patients' care, especially the development of evidence-based indications for rehabilitation, long term care, and aids, should be improved. More scientific evidence has to be sought therefore to find the indications for health care and to reassure that healthcare services after stroke are equitably distributed. 5 6 Although scientific evidence in the field of rehabilitative and chronic care is still scarce, consensus meetings by experts may enhance the development of guidelines for indicating care services. Because professional caregivers regularly disagree with patients (and with each other) about needs for particular care services, [24] [25] [26] both professional caregivers and patients should participate in these consensus meetings.
Currently, some care programmes that aim to adapt treatment and care to the patient's needs (for example, stroke services, and managed care programmes) are shown to be eVective. Beneficial components of these programmes include coordinated multidisciplinary rehabilitation and routine involvement of patient and carers in the planning of treatment and care. 27 28 More research, however, is needed on how care can be better matched to patients' needs. Patients' needs may be unmet for various reasons. Some unmet needs, for example needs for psychosocial support, may be unmet because resources are scarce, or caregivers do not know how to fulfil these needs, or the eVectiveness of mental care is unclear, or there is debate as to who should provide psychosocial support-a therapist, regular services such as the general practitioner or a community nurse, or a volunteer or friend.
The presence of unmet care demands represents a dynamic process. Most of the unmet care demands at six months after stroke appeared to be resolved after five years. Whether stroke patients' health improves in time, or whether they adapt to their situation, needs further research. A study among elderly people living in the community showed, for example, that the relationship between the involvement of informal caregivers and lower numbers of unmet demands becomes stronger in time. 15 Although most unmet care demands appeared to be resolved after five years, new unmet care demands existed. These findings indicate that the healthcare system cannot respond in a flexible way to patients' healthcare demands. Assessment of patients' demands for health care seems necessary also in the long term also.
To summarise, our findings suggest that unmet care demands as perceived by stroke patients do appear genuinely to be unmet care needs as supported by their health status, indicating deficits in the healthcare system. To improve an equitable distribution of healthcare services after stroke, guidelines for indicating and allocating healthcare services should be developed and should be based on scientific evidence and consensus meetings including professionals' and patients' perspectives.
